Emiliani et al. (1) propose that a peak in the oxygen isotope profile for a sediment core from the Gulf of Mexico represents a sudden influx of glacial meltwater from the Mississippi River 11,600 years before the present (B.P.), and that the attendant rise in sea level initiated legends about floods around the world, including the deluge described by Plato as having occurred 9000 years before the age of Solon.
Emiliani et al. apparently take their cue from a study by Kennett and Shackleton (2) , which attributes a peak in oxygen isotope profiles from the western Gulf of Mexico to freshwater influx from the wasting Laurentide ice sheet in the Great Lakes area about 17,000 to 11,500 years B.P. In an apparent attempt to make the explanation more specific, Emiliani et al. note that Bloom's curve showing the rate of retreat of the Laurentide ice sheet (3) has a conspicuous knick for the Valders readvance of 11,800 years B.P., representing a 2 percent increase in ice area. They further note Bloom' s suggestion that the Valders ice advance into the Lake Michigan, Lake Superior, and Lake Winnipeg lowlands may have been a glacial surge, which is a rapid distension of a glacier beyond its normal terminus, perhaps resulting from the buildup of water beneath the ice. They assume that the wastage of the distended ice lobe should be equally rapid, accounting for a sea-level rise of "decimeters per year."
This series of arguments from glacial surge to the dialogues of Plato involves several important weaknesses and unjustified speculations: 1) A normal ice advance results in a lowering of sea level. The curve of latestQuaternary sea-level change does not show the temporary 2-m fall and then rapid rise expected from the Valders 2 percent increase in ice area and presumably in ice volume. A surge might explain the discrepancy, because it involves no change in the mass budget of the glacier and thus no change in climate. However, there is so much scatter in the radiocarbon dates on which the sea-level curve is based that it is not possible to determine whether a 2-m fluctuation in sea level occurred at this time.
2) The Valders ice advance entered only the Lake Michigan, the Green Bay, and possibly the Huron basins. LateWisconsin advances into the western Lake Superior Basin and the Lake Winnipeg Basin were not necessarily contemporaneous with the Valders ice advance 1268 of 11,800 years B.P., and in any case they were not very substantial (4 (2) have placed the greatest deviation in their isotopic values at about 13,500 years B.P. At 14,500 years B.P. the ice was at or near its maximum extent throughout much of the United States sector, but by about 12,000 years B.P. both the James River ice lobe and the Des Moines ice lobe had retreated some 1200 km, the Lake Huron lobe some 400 km, and the Erie lobe some 400 to 500 km. In contrast, the documented retreat of the Lake Michigan lobe where the subsequent Two Rivers advance occurred was only about 300 km (8) . The meltwater of all of these lobes drained into the Mississippi system, introducing vast amounts of 180-poor water over a 2000-to 2500-year interval. We contend, along with Kennett and Shackleton (2) , that this important retreat of the Laurentide ice was responsible for the dramatic shift in isotopic values in Gulf of Mexico waters.
On the other hand, the disintegration of the Two Rivers ("Valders") icesurge or not-occurred at a time when the configuration of the Laurentide ice front was such that (i) all the meltwater east of the state of Michigan drained eastward via the St. Lawrence River into the Atlantic Ocean and (ii) much of the meltwater in the Canadian Plains sector was temporarily stored in Glacial Lake Agassiz before draining into the Missouri-Mississippi system. Lake Agassiz had an areal extent of about 31,000 km2 at any given time and an average depth of about 100 m (9) , and thus contained some 3100 km3 of glacial meltwater. Therefore, the meltwater in the Canadian Plains sector did not run off immediately to the Gulf of Mexico. Moreover, after 9500 years B.P., if not earlier, much or all of the Lake Agassiz outflow passed eastward via Lake Superior to the St.
Lawrence (9) . The importance of these drainage changes can be seen clearly in the curve for core GS7102-9 [figure 5 in (1)] which shows little isotopic change between 12,220 and 10,865 years B.P., a period encompassing much of the Twocreekan retreat and all of the Two Rivers ("Valders") advance and retreat. Thus, we contend further, much as Kennett and Shackleton did (2) , that the isotopic values ceased their rapid decline after about 12,200 years B.P. and shifted toward present-day values at the time of diversion of the major part of meltwater drainage away from the Gulf of Mexico to the Atlantic Ocean.
One further point concerns the coincidence "within all limits of error" of dates of 11,600 years B.P. both for the "Valders" event as seen by Emiliani et al. (1) and for the deluge "9000 years before Solon." In the first place, the age for the "Valders" event (11,600 years B.P.) is an interpolated age without any assigned confidence limits. Second, if the date for Solon's flood is a true calendar date, it may be out of phase with the radiocarbon age for the "Valders" event by as much as 600 years. Dendrochronological calibration of radiocarbon dates (10) has shown the radiocarbon dates to be consistently 600 to 700 years too young in the calendrical range from 3600 to 5350 B.C. (5550 to 7300 years B.P., approximately). The calibration curve does not yet extend beyond 7300 calendar years ago, but it is unlikely that a radiocarbon year equals a calendar year at 11,600 years B.P.
Several conclusions seem in order:
1) The isotopic curve for the Gulf of Mexico does faithfully reflect the major events of the Laurentide ice front.
2) The focus of Emiliani et al. (1) on the "Valders" (Two Rivers) advance and retreat does injustice both to the ice sheet record and to the isotopic record because the most dramatic shifts in both of them occurred in the period between about 14,500 and 12,200 years B.P., as demonstrated by Kennett and Shackleton (2).
3) The Two Rivers ("Valders") readvance was almost certainly not a surge, the surge hypothesis being based on a reconstruction of ice lobation now shown to be incorrect.
4) The isotopic curve of core GS7102-9 from the Gulf of Mexico does not record the Two Rivers ("Valders") event because at the time of that event and thereafter most of the meltwater of the Laurentide ice front drained via the St. Lawrence into the Atlantic Ocean, as concluded by Kennett and Shackleton (2) . 1270 5) The correspondence in calendar age between Solon's flood and the Two Rivers ("Valders") event is more apparent than real because of variations in radiocarbon activity. The recent reports by Kennett and Shackleton (1) and Emiliani et al. (2) are important because in them an attempt is made to link the isotopic record -of the oceans (more specifically the Gulf of Mexico) with the complex history of the southern margin of the Laurentide ice sheet. In a companion technical comment, Farrand and Evenson (3) state why serious reservations must be expressed against the correlation of Emiliani et al. of a shift in the isotopic record in core GS7102-9 with the "Valders" readvance. My purpose in this comment is to point out that the suggested rise in sea level of "decimeters per year" (2) at about 11,600 years before the present is far too rapid.
Let us take the extreme case of a surge along the entire southern margin of the Laurentide ice sheet. Since we are corncerned only with order-of-magnitude calculations, I will take the 2800-km straight-line figure of Farrand and Evenson (3) as the length of the perimeter draining southward. Let a 100-km surge occur with an average ice thickness of 1 5 x 1014 mi3, whereas the area of the world oceans is 3.61 x 1014 m2. The global ocean equivalent rise contained in this ice mass is thus only about 0.7 m. As a result, there is no compelling reason to correlate the "Valders" readvance with the folklore of the flood, and certainly the suggested rate of sea-level rise cannot be ascribed to such an event. There is already much difficulty in accounting for the rapid retreat of the Laurentide ice margin as it is (4) without having to considel the energy requirements necessary for ablating the ice sheet at a rate that would lead to a "decimeters per year" rise in sea level. (5) Also satisfactory is the identification of characteristic x-rays in connection with the decay of the isotope of the new element. In actual practice this is likely to involve measurement of the half-life and precise, unique energies of the alpha particles of the new element in coincidence with the characteristic x-rays of the daughter nuclide. However, it might be possible to measure characteristic xrays of the new element itself (primary product) if these can be associated with the subsequent immediate decay of this nuclide. Thus, such short-lived x-rays, which may be emitted in the course of, or as an aftermath of, the production of the primary product, might be followed very shortly by emission of alpha particles or fission fragments which could be detected by delayed coincidence techniques. The characteristic x-rays must, of course, be distinguished from gamma rays of similar energies-perhaps by identification of the complex structure of the x-rays.
The proof of a genetic decay relationship through an alpha-particle decay chain in which the isotope of the new element is identified by the observation of previously known decay products should be acceptable. This method depends on measurement of the half-life and precise, unique energies of the alpha particles of the new isotope, and measurement and identification of the halflife and decay properties of the daughter, whose identity, including atomic number, has been previously established. Time correlation between parent and daughter should be established. Use of a genetic relationship as evidence for a new element implies that the mass number of the new element isotope is experimentally determined by its relationship to a daughter nuclide of known mass number.
Detection of a spontaneous fission activity and measurement of its half-life cannot per se establish that an element with a new atomic number has been produced. Even when additional information, such as fragment mass and kinetic energy distributions, can be obtained, the atomic number assignment for new elements cannot be made on this basis alone since the systematics and theoretical predictions cannot be extrapolated with the necessary certainty into new regions. Similarly, the use of the predicted half-lives for spontaneous fission decay and alpha decay and of predicted alpha-decay energies cannot yet be considered sufficiently reliable for establishment of the atomic number of a new element.
The present understanding of production yields, excitation functions, angular distributions, and so forth is not sufficient to allow measurements to establish with certainty that a nuclide with a new atomic number has been produced, although such data may be useful as supportive evidence. It is particularly difficult to establish and interpret the
